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Description 

BACKGROUND OF THE INVENTION 

5 This invention relates to sustained release pharmaceutical preparations capable of releasing active 
ingredients sustainedly and in a pulse-like manner. More particularly, the invention relates to sustained 
release pharmaceutical preparations designed so that active ingredients which should desirably be released 
pulsewise, such as biologically active trace substances [e.g. peptide protein type active substances (e.g. 
hormones, cytokines), postaglandins, steroids, vitamins and the like] , other active trace substances, 

w anticancer agents and antibiotics, can be released therefrom in a pulse-like and clinically significant manner 
and thereby the pharmacological effects of said active ingredients can be maintained for a prolonged period 
of time. 

Hithertofore various dosage forms and systems have been designed in an attempt to attain sustained 
release of drugs in a manner such that the drug concentrations can be maintained at clinical therapeutic 
75 levels. They bring sustained release to many kinds of drugs. However, as far as biologically active trace 
substances such as peptide • protein type active substances (e.g. hormones, cytokines), prostaglandins, 
steroids, vitamins and the like are concerned, the conventional modes of administration which allow 
continuous drug release are not always appropriate, since, in living organisms, said substances are to be 
released in a pulsating or pulse-like manner and living organisms have a function to suppress effect of such 
20 substance in case of giving them from inside or outside over the physiological level. 

EP-A-0 062 391 discloses a delivery system for the sustained release of a substance in the 
reticulorumen of ruminants. 

FR-A-2 100 858 discloses a cored tablet for oral administration. 

For example, it is known that luteinizing hormone (LH) is secreted in ovarectomized rhesus monkeys at 
25 about 60-minute intervals [Endocrinology, 87, 850-853 (1970)] and that, in rats, physiologically, growth 
hormone is secreted at intervals of about 3.5 hours [Endocrinology, 98, 562 (1976)] and it is also known that 
negative feedback is involved in the mechanisms of regulation of growth hormone (hGH) secretion and it is 
reported that, in rats, administration of GH causes decreases in pituitary weight and GH content and an 
increase in somatostatin quantity in the hypothalamus [Life Sci., 24, 1589 (1979)] . Therefore, artificial 
30 continuous administration of such substances in large quantities is undesirable to living organisms in many 
cases. 

Pulsewise administration of anticancer agents, antibiotics and the like is also desirable in certain cases. 
In particular, in the case of multiple drug therapy, pulsewise administration of several drugs differing in site 
of action in an effective order, for instance, can be expected to produce excellent effects in respect of 
35 efficacy, tolerance and reduced toxicity. From such viewpoint, pulsewise administration of drugs has been 
attempted. 

Thus, for example, Langer et al. [J. Membrane Sci., 7, 333 (1980)] propose a pharmaceutical 
preparation for drug release by magnetic stirring, which comprises a drug substance and magnetic beads 
mixedly incorporated in a polymer (ethylene-vinyl acetate copolymer) matrix. Drug release is caused by 
40 vibrating the magnetic beads in the matrix by means of an external magnet. This preparation is indeed 
advantageous in that pulsewise drug release can be effected by actuating the external magnet intermit- 
tently, but the patient is restricted of his or her liberty by an external apparatus including said magnet. 
Moreover, continuous release at a certain rate is inevitable for structural reasons even when magnetic 
vibration is not effected, so that completely pulsewise release cannot be achieved. 
45 Accordingly, an attempt has been made to attain liberation from external elements, decrease in 
complicatedness, and more complete pulsewise release. Thus, a sustained release composite preparation 
having a multilayer structure as disclosed by Kaetsu et al. (specification to Japanese Patent Application laid 
open under No. 120618/81) can attain pulsewise drug release in an intrinsic and simple manner without 
using any external apparatus. Said preparation comprises alternatingly disposed drug-containing and drug- 
so free layers, for example drug-containing layers and drug-free layers for envelopment of each drug- 
containing layer. 

From the viewpoint of precise pulsewise release, however, such technique yet has a room for 
improvement. There is a fear that in case of the spherical, cylindrical or sheet-type preparation, (disclosed 
in the specification of Japanese Patent Application laid open No. 120618/81) the release pulse becomes 
55 vague due to irregular erosion and diffusion. 

SUMMARY OF THE INVENTION 
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Accordingly, it is an object of the invention to provide a pharmaceutical preparation with which vaguely 
pulsewise drug release due to irregular erosion and diffusion can be avoided. 

The invention thus provides a sustained pulsewise release pharmaceutical preparation which comprises 
drug-containing polymeric material layers (hereinafter referred to as "layers A") and polymeric material 
5 layers containing the drug in question only in a slight amount or free of the drug (hereinafter referred to as 
"layers B") disposed alternatingly, with the whole surface extending in the direction perpendicular to the 
layer plane being coated with a polymeric material which is insoluble in water or scarcely soluble in water 
(hereinafter referred to as "polymeric material C"). 



10 BRIEF DESCRIPTION OF THE DRAWINGS 



In the accompanying drawings, 

Fig. 1, Fig. 2 and Fig. 3 each shows, in section, an embodiment of the pharmaceutical preparation 
according to the invention. Fig. 4 and Fig. 5 each shows the results of testing of a pharmaceutical 
75 preparation according to the invention for pulsewise drug release pattern. 

1a, 1b, 1c, 1d, layers A 

2a, 2b, 2c layers B 

3, 3', 3" Coating layers 



20 DETAILED DESCRIPTION OF THE INVENTION 



The material to be used in forming layers A in acordance with the invention is not limited to any 
particular species but may be any polymeric material which is degradable in living organisms within a 
certain appropriate period of time and the drug contained therein is released in living organisms. Examples 
of such material are collagen, gelatin, polylactic acid, polyglycolic acid, poly(lactided-co-glycolide), 
siliconepolymer, and polyvinyl acetate. 

The polymeric material for forming layers B may likewise be any polymeric material capable of being 
degraded in living organisms within a certain appropriate period of time and includes, among others, those 
examples mentioned above for layers A. 

The polymeric material of layers A and that of layers B may be either the same or different. 

The polymeric material C is not limited to any particular species but may be any polymeric material 
which is insoluble or scarcely soluble in water and in body fluids and is physiologically acceptable and can 
continue to serve as a coating for the laminated structure composed of layers A and layers B until 
disintegration of said layers A and layers B in living organisms is complete. Examples of such material are 
silicone polymers and polyvinyl acetate. From the viewpoints of ease in handling, thermal stability of drug 
substances, etc., silicone polymers are particularly prefable. 

Suitable examples of the silicone polymers are methylpolysiloxane, dimethylpolysiloxane, dimethyl- 
methylvinylpolysiloxane and trifluoropropylmethylpolysioloxane. In particular, there may be mentioned 
dimethylpolysiloxane species representable by the formula 
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wherein n is 1 00-5,000 and R is methyl, hydroxy or vinyl, such as Dow Coming's Dow Corning® 3 
50 Silastic® 382 and Dow Corning® MDX-4-4210, and methylvinylpolysiloxane species having the formula 
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wherein n is 100-10,000 and m is 1-100, such as Dow Coming's Silastic® Medical Grade ETR. These 
silicone polymers are used in the elastomer form. 

Thus, the starting material silicone polymer (silicone elastomer base) to be used in accordance with the 
invention generally occurs in a fluid or viscous liquid form and, upon addition of a curing agent (e.g. 
5 stannous octoate, chloroplatinic acid), turns into a solid rubber-like elastomer (silicone elastomer) to form a 
coating portion of the pharmaceutical preparation according to the invention. 

The starting material silicone elastomer bases mentioned above by way of example may be used either 
singly or in combination. For example, silicone elastomers more appropriate in degree of curing can be 
formed by adding Dow Corning® 360 in an appropriate amount (e.g. 0-20%, preferably 5-15%, more 
m preferably about 1 0%) to Silastic® 382. 

The drug to be incorporated in the pharmaceutical preparation according to the invention is not limited 
to any particular species but may be any drug intended for pulsewise release and thus includes, among 
others, 

(1) biologically active trace substances exemplified by peptide • protein type active substances such as 
75 hormones [e.g. growth hormone (GH), growth hormone releasing factor (GRF), luteinizing hormone (LH), 

luteinizing hormone releasing hormone (LH-RH), insulin, glucagon], cytokines [e.g. interferons (IFN), 
interleukins (IL), colony stimulating factors (CSF), tumor necrosis factor (TNF), macrophage activating 
factor (MAF), macrophage migration inhibitory factor (MIF)] and others [e.g. platelet-derived growth factor 
(PDGF), insulin-like growth factors (IGFs), somatostatin (SS), epidermal growth factor (EGF), angiotensin, 
20 tissue plasminogen activator (t-PA), renin, calcitonin, enkephalin, erythropoietin (EPO)], prostaglandins, 
steroids and vitamins (e.g. vitamin D), 

(2) anticancer agents (e.g. mitomycin, adriamycin, cisplastin), 

(3) antibiotics (e.g. /3-lactam antibiotics, erythromycins amphotericin, polymixin), and so on. 

Two or more drugs may be used in combination. When two drugs are used combinedly, for instance, 

25 both the drugs may be incorporated in layers A. Of course, it is possible to incorporate one drug in layers A 
and another in layers B. In the latter case, drug release as a whole becomes continuous but, for the 
respective drugs, the release is pulsewise. In the case of combined use of two drugs, it is further possible 
to incorporate them in layers A alternatingly, for example, a first drug in layers 1a, a second drug in layer 
1b, the first drug in layer 1c and the second drug in layer 1d, as shown in Fig. 1. Referring to Fig. 1, it is 

30 also possible to incorporate four different drugs in layers A, namely layers 1a, 1b, 1c and 1d, respectively. 

The mode of drug incorporation includes, among others, direct incorporation of a drug itself in 
polymeric material layers an incorporation of a drug enclosed in minute particles. In the former case, the 
drug incorporation can be effected, for example, by mere admixing of a drug with a polymeric material 
which is to constitute drug-containing layers, or by dissolving a drug in water, conducting lyophilization and 

35 mixing the lyophilizate with a polymeric material, or by dissolving a drug and a polymeric material together 
in water, followed by lyophilization. In the latter case, the drug incorporation can be realized, for example, 
by mixing a drug enclosed in minute particles with a polymeric material, or by suspending drug-containing 
microcapsules in a high concentration solution of a polymeric material followed by immediate lyophilization. 
No particular limitations are placed on the minute particles provided that said particles should meet the 

40 following requirements: that they should be pharmacologically acceptable, that the drug in question should 
be enclosable therein and that they should be disintegrable in body fluids to thereby release the drug 
enclosed therein. Preferable particle sizes generally lie within the range of about 17 nm to about 1,000 urn, 
preferably within the range of about 100 nm to about 100wm. Concrete examples are liposome, micro- 
capsules and microspheres. 

45 Enclosure of a drug in minute particles results in stabilization of the drug, improved maintenance of the 
pharmacological effect or effects and more definite pulse pattern. 

Drug stabilization is particularly important when the active drug substance is an unstable protein, for 
instance. Localization resulting from enclosure in minute particles as well as close coexistence within minute 
particles with a stabilizer suited to the drug (e.g. albumin, cholesterol, sodium benzoate) can promote the 
50 stabilization. Enclosure in minute particles can prevent possible drug deactivation, for instance, resulting 
from interaction between two or more drugs contained in the same or different polymeric material layers or 
between a drug and the polymeric material or materials forming polymeric material layers. 

The use of a drug enclosed in minute particles thus results in prolonged duration of drug efficacy and 
said duration can be adjusted in connection with the intended pulse by selecting the kind and size of minute 
55 particles for drug enclosure. 

When the drug is an active trace substance, for instance, it is very difficult to achieve definite pulsewise 
release of the drug in very small amounts. By enclosing such drug in minute particles together with a known 
vehicle and disintegrater (e.g. mannitol, sucrose, sodium hydrogen carbonate, starch, carboxymethylcel- 
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lulose), however, it becomes possible to promote drug release and render the pulse more definite. 

The method of preparing such drug-containing minute particles is not limited to any special one. 
Generally employable methods are described in J. Mol. Biol., 13, 238-252 (1965) and "Microcapsules- 
Manufacture, Properties and Applications (1977)", for instance. Drug-containing layers can be produced by 

5 admixing drug-containing microcapsules with a polymeric material, followed by layer formation. 

The drug content in each layer may suitably be selected depending on the kind of drug, the kind of 
polymeric material, and so forth. Layers B may contain the drug, which is contained in layers A, in slight 
amounts. The term "in slight amounts" should not be construed strictly but is used to mean relative 
slightness as compared with the drug amount in layers A. Thus, when a drug which can produce its 

w pharmacological effect or effects only in large doses is used, relatively large amounts in which the drug is 
contained in layers B fall within the meaning of the term "slight amounts" as used herein if said relatively 
large amounts are still slight when compared with the drug amounts in layers A. 

The means of producing laminate-type pharmaceutical preparations by alternatingly disposing layers A 
and layers B is not particularly limited. Meanwhile, according to the description in the specification to 

75 Japanese Patent Application laid open under No. 120618/81, laminate-type pharmaceutical preparations are 
prepared by using thermal denaturation of naturally occurring polymeric material, by application of synthetic 
polymeric materials using an organic solvent or solvents, or by radiation-initiated polymerization of vinyl 
monomers. However, these methods have problems, for example, in that they cannot be applied to those 
cases in which the drug or drugs are unstable to heat or radiation or that residual organic solvents may 

20 cause adverse reactions. Therefore, the present inventors recommend the compression molding method as 
a method free from the problems involved in the production method described in the specification to 
Japanese Patent Application laid open under No. 120618/81. The proposed method comprises forming 
layers A and layers B by compression molding of the respective ingredient mixtures to give the 
pharmaceutical preparations according to the invention. In accordance with an embodiment of the method, a 

25 layer A is first formed by compression molding and then a layer B is formed on said layer A by 
compression molding, followed by repeated formation of a layer A and a layer B in the same manner. In 
accordance with another embodiment, layers A and layers B prepared separately in advance by compres- 
sion molding are laminated together with or without preliminary appropriate adhesion. Thus, for instance, a 
powder-form polymeric material is compression-molded on a compression molding machine, preferably at a 

30 pressure of 1 00-2000 kg/cm 2 . A mixed powder composed of a drug and a polymeric material is placed on 
the resultant layer and compression-molded in the same manner. These procedures are repeated until a 
laminate structure (laminate-type preparation) is obtained. 

A pharmaceutical preparation in which layers A contain a drug and layers B contain another drug, for 
instance, can also be produced in the same manner as above. 

35 In this way the pharmaceutical preparations according to the invention can be prepared in a simple and 
easy manner and at the same time inactivation of drugs and adverse reactions due to residual organic 
solvents can be prevented. 

The pulse frequency or interval and the pulse width can be adjusted by varying the number of drug- 
containing layers and of drug-free layers (which may contain drugs in slight amounts), the thickness of each 

40 layer, and so forth. Said pulse parameters may suitably selected depending on the kind of drug, treatment 
schedule and physiological condition of the patient, among others. 

The pharmaceutical preparations according to the invention can be obtained by coating the thus- 
obtained laminate-type preparations with a polymeric material C by a conventional method. For example, 
when said polymeric material C is a silicone elastomer, which is a typical example, such as Silastic® 382 

45 (Dow Corning), the silicone base and the catalyst stannous octoate (about 2 drops per 10 g of silicone base) 
are quickly mixed and the laminate-type preparations are immersed in the mixture or the mixture is applied 
to the laminate-type preparations in the manner of painting, whereby the purpose of coating can be 
accomplished. 

In the above coating step, all the surface extending in the direction perpendicular to the layer plane is 
50 coated. Preferably, one of the surfaces extending in the direction parallel to the layer plane (i.e. that face 
from which drug release is not intended) is also coated. 

The pharmaceutical preparations according to the invention are embedded beneath the skin in a 
particularly preferred embodiment. Thus, the drug is released pulsewise from the face having no polymeric 
material coating (i.e. drug release face). In cases where a relatively short drug efficacy duration is sufficient, 
55 the preparations may be administered perorally. 

Referring to the drawings, some examples of the pulsewise release pharmaceutical preparation 
according to the invention are now described. 

Fig. 1 shows, in vertical section, an embodiment of the pulsewise release preparation according to the 
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invention, in which a laminate-type preparation composed of aiternatingly disposed layers A, namely layers 
(1a), (1b), (1c) and (1d), and layers B, namely layers (2a), (2b) and (2c), is coated with a layer (3) of a 
polymeric material C on the whole surface extending in the direction perpendicular to the layer plane and 
on the face which extends in the direction parallel to the layer plane and drug release from which is not 

5 intended. In this example, the following modes, for instance, may be mentioned: layers A (1a), (1b), (1c) and 
(1d) contain a drug X while layers B (2a), (2b) and (2c) contain no drug at all (mode 1); layers A (1a), (1b), 
(1c) and (1d) contain a drug X while layers B (2a), (2b) and (2c) contain another drug Y which is different 
from the drug X (mode 2); layers A (1a), (1b), (1c) and (1d) contain a drug X and layers B (2a), (2b) and (2c) 
contain the drug X in slight amounts (mode 3). 

10 Fig. 2 shows the same embodiment as shown in Fig. 1 except that layers A contain the drug enclosed 
in minute particles. 

A further example shown in Fig. 3 is the same as that shown in Fig. 1 except that only the whole 
surface extending in the direction perpendicular to the layer plane is covered with a layer (3") of a polymeric 
material C, with both the faces extending in the direction parallel to the layer plane being free of such 
w coating. 

The geometry of the pharmaceutical preparation according to the invention is optional provided that 
said preparation is possessed of the constituent elements of the invention and that the object of the 
invention can be accomplished. For example, the preparation may be in the form of a cylinder, trigonal 
prism or tetragonal prism. 

20 In the example shown in Fig. 1, the drug is released after administration of said pharmaceutical 
preparation from the layer (1a) and quickly gives a therapeutic concentration and then the drug release is 
discontinued. After the lapse of a certain time required for the dissolution of the layer (2a) or for the 
migration of the drug from the layer (1b) through the layer (2a), the drug contained in (1b) is released to 
quickly give a therapeutic concentration. The embodiment shown in Fig. 2 makes it possible to effect drug 

25 stabilization and to render the pulsewise release pattern more definite since the drug is contained in minute 
particles. In the embodiment shown in Fig. 3, the drug is released pulsewise from both the faces extending 
in the direction parallel to the layer plane. 

Example 1 

30 

A mixture of 15 mg of atelocollagen and 1 mg of GRF (1-29) was compression-molded on a tableting 
machine (400 kg/cm 2 ) and 35 mg of atelocollagen was again compression-molded thereon. Thus were 
produced a QRF(1-29)-containing collagen layer and a GRF-free collagen layer. The above whole procedure 
was repeated three more times, so that four layers each were formed. A cylindrical pellet having a thickness 

35 of 1.3 mm, a diameter of 10 mm and a weight of 188 mg was thus produced. Separately, about 10 g of 
Silastic® 382 silicone base and about 2 drops of stannous octoate were mixed together quickly. The 
mixture was placed in vessel with a diameter of 15 mm and a depth of 5 mm. The above laminated 
cylindrical pellet was immersed in said mixture with the bottom (GRF-containing collagen layer) being left in 
contact with air. The silicone polymer was cured by allowing the mixture with the pellet immersed therein to 

40 stand at room temperature for 24 hours. Thereafter the whole was taken out of the vessel. The dissolution of 
GRF from the coated pharmaceutical preparation thus obtained was determined using physiological saline 
at room temperature and sampling the saline at timed intervals for determining the quantity of GRF released 
within a unit time by high-performance liquid chromatography. The results obtained are shown in Fig. 4. 

45 Example 2 

Preparation of interferon-containing gelatin microspheres; 

Gelatin (2.5 g) was dissolved in 37.5 ml of water and, at 40° C, 5 ml of an a-interferon solution (about 3 
MU/ml) was added with stirring. Further, at the same temperature, 50 ml of warmed ethanol (40 °C) was 
50 added dropwise. After completion of the dropping, the reaction mixture was poured into 500 ml of cooled 
30% ethanol (5 °C) with stirring and the whole mixture was stirred for 30 minutes. The precipitate was 
collected by centrifugation and cooled to 5 * C. 

The precipitate was added to 500 ml of isopropanoi, the mixture was stirred for 20 minutes, and the 
solid matter was collected by filtration using a glass filter, washed with 500 ml of cold ethanol and then 
55 dried to give about 1 g of interferon-containing microspheres. Radioimmunoassay revealed that this product 
contained 3710 U/mg of a-interferon. 
Preparation of pulsewise release preparation: 

A 4-mg portion of the above a-interferon-containing gelatin microspheres was admixed with 15 mg of 
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atelocollagen. The mixture was compression-molded on a tableting machine (400 kg/cm 2 ) and 35 mg of 
atelocollagen was again compression-molded thereon, whereby a collagen layer containing the a-interferon- 
containing gelatin microspheres and a collagen layer free of such microspheres were formed. After three 
more repetitions of the above double molding process, there was obtained a cylindrical pellet having a 

5 thickness of 1.3 mm, a diameter of 10 mm and a weight of 198 mg and composed of four drug-containing 
layers and four drug-free layers. Then, in the same manner as in Example 1 , the pellet was coated with the 
same silicone polymer except for one release face (collagen layer containing the « - interferon-containing 
gelatin microspheres). The thus-obtained pharmaceutical preparation was tested for dissolution of « - 
interferon therefrom at ordinary temperature using PBS buffer containing 0.5% human serum albumin. 

w Sampling was made at timed intervals and the quantity of « - interferon released within a unit time was 
determined by radioimmunoassay. The results obtained are shown in Fig. 5. 

The pharmaceutical preparation according to the invention is advantageous in that the drug release is 
effected only from one or both faces thereof extending in the direction parallel to the layer plane, so that 
sustained pulsewise drug release can be attained. 

Claims 

I. A sustained pulsewise release pharmaceutical preparation for embedded use beneath the skin which 
comprises drug-containing polymeric material layers (layers A) said drug comprising at least one 

20 member selected from the class of active peptide/protein type substances and polymeric material 
layers (layer B) containing the drug in question only in amounts smaller than in layer A as disposed 
alternatingly, with the whole surface extending in the direction perpendicular to the layer plane being 
coated with a polymeric material which is insoluble or scarcely soluble in water and in body fluids. 

25 2. The pharmaceutical preparation of Claim 1, wherein the layers B contain no drug at all. 

3. The pharmaceutical preparation of Claim 1 , wherein the drug contained in layers B is different from the 
drug contained in layers A. 

30 4. The pharmaceutical preparation of any of Claims 1-3, wherein the whole surface extending in the 
direction perpendicular to the layer plane and one face extending in the direction parallel to the layer 
plane are coated with a polymeric material which is insoluble or scarcely soluble in water and in body 
fluids. 

35 5. The pharmaceutical preparation of any of Claims 1-4, wherein at least layers A or layers B comprise at 
least one member of the class consisting of collagen, gelatin, polylactic acid, polyglycolic acid, poly 
(lactide-co-glycolide). 

6. The pharmaceutical preparation of any of Claims 1-5, wherein a silicone polymer is used as the 
40 polymeric material which is insoluble or scarcely soluble in water and in body fluids and covers the 

surface extending in the direction perpendicular to the layer plane and/or that extending in the direction 
parallel to the layer plane. 

7. The pharmaceutical preparation of any of Claims 1-6, wherein the drug is contained in the polymeric 
45 material layers, in the state as enclosed in minute particles. 

8. The pharmaceutical preparation of Claim 7, wherein the minute particles are liposome, microcapsules 
or microspheres. 

so 9. The pharmaceutical preparation of any of Claims 1-8, wherein the drug is a drug pulsewise admin- 
istered. 

10. The pharmaceutical preparation of Claims 1 to 9, wherein the peptide/protein type active substance is 
GRF(1-29). 

55 

II. The pharmaceutical preparation of Claims 1 to 9, wherein the peptide/protein type active substances is 
interferon. 
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12. The pharmaceutical preparation of any of Claims 1-11, wherein the layers A and layers B are layers 
formed by compression molding. 

13. Use of a pharmaceutical preparation according to claims 1-12 for the production of a preparation for the 
pulsewise release of active peptide/protein type substances embedded beneath the skin. 

Revendications 

1. Preparation pharmaceutique a liberation par impulsions controlees pour utilisation sous une forme 
enrobee dans la peau, comprenant des couches de matiere polymerique contenant un medicament 
(couches A), ledit medicament comprenant au moins un membre choisi dans la classe des substances 
actives de type peptide/proteine, et des couches de matiere polymerique (couches B) contenant le 
medicament en question seul a des quantites plus faibles que dans la couche A, disposees de fagon 
alternee, I'ensemble de la surface s'etendant dans la direction perpendiculaire au plan de la couche 
revenue d'une matiere polymerique qui est insoluble ou a peine soluble dans I'eau et dans les liquides 
corporels. 

2. Preparation pharmaceutique de ia revendication 1 , dans laquelle les couches B ne contiennent pas du 
tout de medicament. 

3. Preparation pharmaceutique de la revendication 1, dans laquelle le medicament contenu dans les 
couches B est different du medicament contenu dans les couches A. 

4. Preparation pharmaceutique de I'une quelconque des revendications 1-3, dans laquelle I'ensemble de 
la surface s'etendant dans la direction perpendiculaire au plan de la couche et une face s'etendant 
dans une direction parallele au plan de la couche sont revetues d'une matiere polymerique qui est 
insoluble ou a peine soluble dans I'eau et dans les liquides corporels. 

5. Preparation pharmaceutique de I'une quelconque des revendications 1-4, dans laquelle au moins les 
couches A ou les couches B comprennent au moins un membre de la classe constitute par le 
collagene, la gelatine, I'acide polylactique, I'acide poiyglycolique, le poly(lactide-co-glycolide). 

6. Preparation pharmaceutique de I'une quelconque des revendications 1-5, dans laquelle on utilise un 
polymere de silicone comme matiere polymerique qui est insoluble ou a peine soluble dans I'eau ou 
dans les liquides corporels et qui couvre la surface s'etendant dans la direction perpendiculaire au plan 
de la couche et/ou celle qui s'etend dans la direction parallele au plan de la couche. 

7. Preparation pharmaceutique de I'une quelconque des revendications 1-6, dans laquelle le medicament 
est contenu dans les couches de matiere polymerique, dans I'etat inclus dans de tres petites particules. 

8. Preparation pharmaceutique de la revendication 7, dans laquelle les tres petites particules sont des 
liposomes, des microcapsules ou des microspheres. 

9. Preparation pharmaceutique de I'une quelconque des revendications 1-8, dans laquelle le medicament 
est un medicament administre par impulsions. 

10. Preparation pharmaceutique des revendications 1 a 9, dans laquelle la substance active de type 
peptide/proteine est GRF(1-29). 

11. Preparation pharmaceutique des revendications 1 a 9, dans laquelle la substance active de type 
peptide/proteine est I'interferon. 

12. Preparation pharmaceutique de I'une quelconque des revendications 1-11, dans laquelle les couches A 
et les couches B sont des couches formees par un moulage par compression. 

13. Application d'une preparation pharmaceutique selon les revendications 1-12 a la preparation d'une 
preparation pour la liberation par impulsions de substances actives de type peptide/proteine enrobees 
sous la peau. 
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Patentanspruche 

1. Pharmazeutisches Praparat mit verzogerter stoflweiser Freisetzung, das unter der Haut eingebettet zur 
Anwendung kommt, umfassend in alternierender Anordnung Schichten aus polymerem Material, die 

5 das Arzneimittel enthalten (Schichten A), das wenigstens eine Substanz enthait, die aus der Klasse der 
Substanzen vom Typ aktiver Peptide/Proteine ausgewahlt ist, und Schichten aus polymerem Material 
(Schichten B), die das fragliche Arzneimittel nur in Mengen enthalten, die kleiner sind als in den 
Schichten A, wobei die gesamte, sich in der Richtung senkrecht zu der Schichtebene erstreckende 
Oberflache mit einem polymeren Material beschichtet ist, das in Wasser und in Korperflussigkeiten 

w unloslich Oder schwerloslich ist. 

2. Pharmazeutisches Praparat nach Anspruch 1, worin die Schichten B uberhaupt kein Arzneimittel 
enthalten. 

75 3. Pharmazeutisches Praparat nach Anspruch 1 , worin das in den Schichten B enthaltene Arzneimittel von 
dem in den Schichten A enthaltenen Arzneimittel verschieden ist. 

4. Pharmazeutisches Praparat nach irgendeinem der Anspruche 1 bis 3, worin die gesamte, sich in der 
Richtung senkrecht zu der Schichtebene erstreckende Oberflache und eine sich in der Richtung 

20 parallel zu der Schichtebene erstreckende Au6enflache mit einem polymeren Material beschichtet sind, 
das in Wasser und in Korperflussigkeiten unloslich oder schwerloslich ist. 

5. Pharmazeutisches Praparat nach irgendeinem der Anspruche 1 bis 4, worin wenigstens die Schichten 
A oder die Schichten B wenigstens eine Substanz aus der aus Collagen, Gelatine, Polymilchsaure, 

25 Polyglycolsaure, Poly(lactid-co-glycolid) bestehenden Klasse umfassen. 

6. Pharmazeutisches Praparat nach irgendeinem der Anspruche 1 bis 5, worin ein Silicon-Polymer als 
Material, das in Wasser und in Korperflussigkeiten unloslich oder schwerloslich ist, verwendet wird und 
die sich in der Richtung senkrecht zu der Schichtebene erstreckende und/oder die sich in der Richtung 

30 parallel zu der Schichtebene erstreckende Oberflache bedeckt. 

7. Pharmazeutisches Praparat nach irgendeinem der Anspruche 1 bis 6, worin das Arzneimittel in den 
Schichten aus polymerem Material in dem Zustand eingeschlossener feiner Teilchen enthalten ist. 

35 8. Pharmazeutisches Praparat nach Anspruch 7, worin die feinen Teilchen Liposomen, Mikrokapseln oder 
Mikrokugeln sind. 

9. Pharmazeutisches Praparat nach irgendeinem der Anspruche 1 bis 8, worin das Arzneimittel ein 
stofiweise verabreichtes Arzneimittel ist. 

40 

10. Pharmazeutisches Praparat nach irgendeinem der Anspruche 1 bis 9, worin die Substanz vom Typ 
aktiver Peptide/Proteine GRF(1-29) ist. 

11. Pharmazeutisches Praparat nach irgendeinem der Anspruche 1 bis 9, worin die Substanz vom Typ 
45 aktiver Peptide/Proteine Interferon ist. 

12. Pharmazeutisches Praparat nach irgendeinem der Anspruche 1 bis 11, worin die Schichten A und die 
Schichten B durch Formpressen hergestellt werden. 



so 13. Verwendung eines pharmazeutischen Praparats nach irgendeinem der Anspruche 1 bis 12 zur Herstel- 
lung eines unter der Haut eingebetteten Praparats zur stofiweisen Freisetzung von Substanzen vom 
Typ aktiver Peptide/Proteine. 
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Fig 1 
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Fig 4 
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Fig 5 
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